Peroxisome proliferator-activated receptor alpha and enzymes of carnitine biosynthesis in the liver are down-regulated during lactation in rats.
This study investigated the hypothesis that lactation lowers gene expression of peroxisome proliferator-activated receptor (PPAR) alpha in the liver and that this leads to a down-regulation of hepatic enzymes involved in carnitine synthesis and novel organic cation transporters (OCTNs). Thirty-two pregnant female rats were divided into 4 groups. In the first group, all pups were removed, whereas in the other groups, litters were adjusted to sizes of 4, 10, or 18 pups per dam. Dams suckling their litters, irrespective of litter size, had lower relative messenger RNA concentrations of PPARalpha, various classic PPARalpha target genes involved in fatty acid catabolism, as well as enzymes involved in carnitine synthesis (trimethyllysine dioxygenase, 4-N-trimethylaminobutyraldehyde dehydrogenase, gamma-butyrobetaine dioxygenase) and OCTN1 in the liver than dams whose litters were removed (P < .05). Moreover, dams suckling their litters had a reduced activity of gamma-butyrobetaine dioxygenase in the liver and reduced concentrations of carnitine in plasma, liver, and muscle compared with dams without litters (P < .05). In conclusion, the present study demonstrates for the first time that lactation leads to a down-regulation of PPARalpha and genes involved in hepatic carnitine synthesis and uptake of carnitine (OCTN1) in the liver, irrespective of litter size. It is moreover suggested that down-regulation of PPARalpha in the liver may be a means to conserve energy and metabolic substrates for milk production in the mammary gland.